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Abstract

Purpose: The purpose of this project was to determine the effect of an educational intervention
delivered to ICU nursing staff and providers on sepsis bundle compliance and mastery of the
bundle metrics.
Methods: This study included a sepsis educational program that utilized a pre-and post-education
survey to determine mastery of the sepsis bundle metrics. Retrospective data of the Sepsis 5piece composite scores were collected and compared.
Results: 86 ICU nurses (71.6% of the nursing staff) participated in the educational intervention
and the surveys. The mean survey score pre-intervention was 73.5%, and 100% postintervention. Sepsis 5-piece composite score means increased from 83.4% pre-education to
92.2% post-education indicating an increase in compliance (p = <.006).
Conclusion: An updated evidence-based educational intervention in the ICU increases sepsis
bundle compliance. There was a statistically significant increase in bundle compliance and
survey scores post-education intervention (p=<.006). Future research could be performed for a
longer duration of time, repeat survey testing at a later date, and providing education to other
units in the hospital.
Key words: sepsis bundle, compliance, sepsis compliance, critical care, surviving sepsis,
sepsis guidelines, quality improvement, ICU
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Sepsis Bundle Compliance in the ICU After Implementation of an Educational
Intervention
Background
Sepsis, a syndrome of physiologic, pathologic, and biochemical abnormalities induced by
infection, is a major public health concern, accounting for more than $20 billion (5.2%) of total
US hospital costs in 2011 (Singer et al, 2016). It is one of the most prevalent diseases and main
causes of death among hospitalized patients. Severe sepsis accounts for 1 in 5 admissions to
intensive care units (ICUs) (Ferrer, et al., 2008). Sepsis incidences continue to increase,
occurring in approximately 2% of all hospitalizations and 6-30% of all ICU patients (McRee,
Thanavaro, Moore, Goldsmith, & Pasvogel, 2014). In the United States, the incidence of severe
sepsis is 300 cases per 100,000 population, with a mortality rate of 28.6%, which represents
215,000 deaths annually (Mayer, Yende, & Angus, 2014). Surviving a sepsis diagnosis is not the
end of the battle, patients who survive sepsis are more likely to develop long-term physical,
psychological, and cognitive disabilities with significant health care and social implications
(Singer et al, 2016). Interventions are necessary to improve the diagnosis and treatment of sepsis
and septic shock, to improve patient outcomes, and to decrease the mortality rate.
There are 4 levels, or categories, of the syndrome: systemic inflammatory response
syndrome (SIRS), sepsis, severe sepsis, and septic shock. Substantial evidence proves that the
early initiation of aggressive treatment has the ability to reduce mortality however, doing so
requires prompt recognition and diagnosis. SIRS is diagnosed when a patient has two or more
specific criteria (Appendix D). It is considered sepsis when a known source of infection is added.
Severe sepsis is diagnosed when there is organ dysfunction, positive lactate level, or systolic
blood pressure (SBP) <90 mmHg and/or SBP drop of >40 mmHg of normal. Septic shock is the
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final stage and occurs when the patient is still hypotensive despite adequate fluid resuscitation
(Rhodes, et al., 2015). A more severe level of sepsis equates to a longer length of hospital stay
and a higher mortality rate. Cost follows the same pattern, increasing by severity level, and
varies widely by sepsis present at admission versus diagnosed during hospitalization (Paoli,
Reynolds, Sinha, Gitlin, & Crouser, 2018).
Documentation by the daily staff nurse once per shift in the electronic health record
(EHR) using the NURSE sepsis screening tool is necessary (Appendix F). This tool requires the
nurse to score the patient’s vitals, white blood cell count, and mental status to determine if a
positive sepsis screen is identified. The tool is patient specific and requires the nurse to address
signs of sepsis every shift. The EHR has a flagging system known as a Best Practice Advisory
(BPA) that alerts healthcare providers when a patient meets the requirements for sepsis
(Appendix E). The healthcare provider must document whether it is a new infection or if sepsis
is not suspected. Once this alert occurs and the documentation supports a sepsis diagnosis, the
clock for bundle metric implementation starts ticking.
In 2004, the Surviving Sepsis Campaign (SSC) created guidelines for the management of
severe sepsis and septic shock. The current iteration is based on updated literature searches
incorporated into an evolving manuscript (Rhodes, et al., 2015). The campaign is made up of a
committee including 55 experts representing 25 international organizations. The
Surviving Sepsis Guideline panel provided evidence-based statements from which the sepsis
treatment bundles were created.
The Institute for Healthcare Improvement and the SSC have created substantial
movements to improve the recognition and treatment of severe sepsis and septic shock. The most
recent focus has been on early goal-directed therapy and the evidence-based treatment bundles,
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both of which have demonstrated a significant reduction of mortality in multiple published
studies. A bundle is a set of evidence-based practices structured for improving care and patient
outcomes (Rhodes, et al., 2017).
Problem Statement
Despite the documented benefit of bundle compliance, implementation into practice has
proven to be slow. In the SSC international prevalence study, compliance with all bundle metrics
was 19%, and those who received all metrics had a 40% reduction in their odds of in-house
mortality (Rhodes, et al., 2015). It is apparent an intervention to increase bundle compliance is
currently warranted.
The sepsis bundle timeline must begin with increased awareness of all healthcare
providers. Nursing staff misunderstanding the time frame for sepsis treatment is one of the
reasons hospitals fail bundle compliance. Other common reasons cited for non-compliance with
established protocols and treatment guidelines include: poor interdisciplinary collaboration,
inadequate training, lack of time, unfamiliarity with the recommendations, disagreement with the
recommendations, lack of education, and lack of available supplies and equipment (Pryor, 2018).
There are a multitude of reasons for bundle non-compliance, and although they may vary
between institutions and providers, the problem is global.
The project facility utilizes an order set that includes the sepsis bundle. The organization
this facility is associated with has developed a scoring system to measure sepsis bundle
compliance. The Sepsis 5-piece composite score evaluates compliance with the five core
measurements: initial lactate, blood cultures, antibiotic administration, fluid bolus
administration, and repeat lactate.
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Theoretical Framework

The theoretical framework used to guide this quality improvement project will be the
Novice to Expert (NTE) theory developed by Dr. Patricia Benner. This theory, based on the
Dreyfus Model of clinical problem-solving skills, applies the use of core knowledge to gain
meaningful knowledge and increased understanding from repeated experiences (Butts & Rich,
2011). The Dreyfus model posits that, in the acquisition and development of a skill, one passes
through five levels of proficiency: novice, advanced beginner, competent, proficient, and expert.
Dr. Benner realized that this model could be applied directly to nursing: how nurses learn and
eventually become experts in their field. The key feature in this theory is repeated experiences
and exposures.
The NTE theory is dependent on the attainment of core foundational knowledge. For the
healthcare provider to reach a level of expertise, experiences must be created and repeated.
Educating healthcare staff on the latest scientific principles of sepsis management, the need for
rapid and aggressive intervention, and the improved outcomes in research trials is essential to
mastery in this area. Education is the first level in NTE theory (novice): education influences
expertise by providing a theoretical and practical knowledge base that can be tested and refined
in actual situations (Dreyfus & Dreyfus, 1996). Armed with evidenced-based education, nursing
staff and providers can utilize this knowledge to create repeated experiences and progress to the
final proficiency level: expert.
Purpose
The purpose of this project was to determine if an educational intervention provided to
critical care nursing staff and providers would increase the sepsis bundle compliance. This was
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tested by evaluating pre-and post-education as well as Sepsis 5-piece composite scores.
Increasing mastery of the sepsis bundle metrics was a secondary goal.
Intervention
The student investigator provided a 15-minute educational presentation over the metrics
of the sepsis treatment bundle to the nursing staff during three mandatory staff meetings. The
three meeting start times varied throughout the day to increase attendance and ensure all shift
could participate. The education focused on the five metrics the Sepsis 5-piece composite score
measures; initial serum lactic acid level, fluid bolus administration, serum blood cultures,
antibiotic administration, and repeat serum lactic acid level. A 9-question survey was given to
staff before and after the education. The surveys were placed anonymously in a manila envelope
after completion. Critical care providers rounding in the unit that day received the education in
pamphlet form. Provider education focused on initiation of the bundle and documentation. The
PowerPoint presentation was printed out and all of the nursing staff were provided a copy and
extra copies were placed around the unit for visual reminders.
The Sepsis 5-piece composite scores were received from Norton’s quality team and
evaluated for the two months preceding the intervention to determine a baseline of sepsis bundle
compliance. The composite scores for the two months post-education were then collected and
compared to determine effectiveness of the educational intervention. The pre-and post-surveys
were all scored and mean, median, and range were calculated to determine mastery of the sepsis
bundle metrics.
Setting and Organizational Assessment
Norton Audubon Hospital is a 432-bed acute care hospital that serves a metropolitan area
in the Midwest, caring for patients across the lifespan. The hospital provides full inpatient and

SEPSIS BUNDLE COMPLIANCE

11

outpatient medical and surgical services and special programs focused on joint care, critical care,
geriatric services, sleep disorders, pain management, wound healing, vascular access and music
therapy. The 36-bed intensive care and open-heart recovery unit is where the educational
intervention took place. The hospital’s mission is to “provide quality health care to all those
[served] in a manner that responds to the needs of our communities and honors our faith
heritage.” The estimated population of the metropolitan area is 621,349, with 13.8% of the
population being age 65 and older (United States Census Bureau, 2017).
A letter of support is provided by Margret Taylor, BSN, MA, RN, NE-BC, Vice
President, Patient Care Services and CNO of Norton Audubon Hospital. The point of contact for
the critical care unit was Kristen Wieder, who is the acting Nurse Manager of the 36-bed unit.
Participants
The sample size for this project was 120 nurses and 20 providers who met inclusion
criteria. The inclusion criteria for this project was any full time, PRN, or part time nurse and any
provider that has the potential to order the sepsis bundle. Those who were in the float pool,
agency, or travel nurses were excluded in this project due to inconsistency in work location and
duration. 86 nurses attended the meetings and completed the surveys, and 10 providers received
and acknowledged the education. Poor attendance of the meeting led to a decrease in expected
participants. Consent was not necessary for this implementation because it was considered a
quality improvement project.
A retrospective interventional design in the form of a pre- and post-intervention was used
to assess the effect of an educational presentation on sepsis bundle compliance. An educational
intervention was provided in the form of verbal and written demonstration. A retrospective
design examined Sepsis 5-piece composite scores. The Sepsis 5-piece composite scores are
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extracted from pulling 400 qualifying patient charts that have a sepsis diagnosis and determining
what metric were completed in compliance. Those percentages are calculated monthly and used
to determine how well the facility is treating sepsis utilizing the evidence based bundle.
Data Collection
This study included nurses and providers in the ICU, and compliance of the sepsis bundle
was measured utilizing the Sepsis 5-piece composite scores. The scores were compared two
months prior to and two months after the educational intervention to access the effect of the
educational intervention. Mastery of the sepsis bundle metrics pre-and post-education was
measured using a survey, and those pre-and post-scores were compared. Both the pre-and postsurveys were collected immediately after they were taken in a manila envelope during the
meetings. The Sepsis 5-piece composite scores were collected from Norton’s quality team during
the inclusion months and were sent via email to the student investigator.
Descriptive analysis of the survey scores and composite percentages including mean
score, range, and standard deviation were calculated. This project was strictly educational so
there was no risk involved for patients or the staff involved. Implementing an educational
intervention did not cross any ethical, cultural, or physical boundaries. Patient identifiers were
not used in this evaluation so there was no anticipated risk of patient health information being
leaked or misplaced.
Data Analysis
Mastery of the bundle metrics were determined by survey scores. There were nine
questions on the survey. The Lowest pre-education survey score was 44% (4/9), and the lowest
post-education was 77% (7/9). Bundle compliance was determined by the Sepsis 5-piece
composite percentages for each metric: initial serum lactic acid, fluid bolus administration, blood
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cultures, antibiotic administration, and repeat serum lactic acid. The means of the metric scores
were using a T-test. The lowest scoring metric pre-and post-intervention was the fluid bolus
administration the mean percentages being 64.16% pre, and 70.63% post. The highest scoring
metrics were blood cultures and repeat serum lactic acid, both receiving 100% for both postintervention months.
Results
84 nurses (71.4%) attended the mandatory meetings and completed the pre-and postsurveys. 10 providers received the education and signed acknowledging they read over the
information. Overall, all survey scores increased. The mean score of the 9-question preeducation survey was 73.5%, and the post-education survey was 100%. The Sepsis 5-piece
composite scores also increased compared to the pre-education scores. The overall composites
scores for all five metrics together were 83.33% and 83.4% for months one and two
(January/February) pre-education, 92.96% and 91.53% for months three and four (April/May)
post-education (Table 1). No demographics of the staff were collected. Nurses reported that the
education was helpful and refreshed them on the timeline of the sepsis bundle.
Discussion
The main study objective to increase bundle compliance was met. The individual metric
score means did increase, and the overall Sepsis 5-piece composites increased and were
considered to be statistically significant. The secondary objective to increase mastery of sepsis
bundle metrics was also met. The post-intervention scores dramatically increased. This study
reflects current literature that repeated education and exposure to education, along with practice
guidance from bundle treatment can lead to an increase in expertise as well as policy and
protocol compliance in healthcare providers.
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Limitations

This project has many limitations to consider. First, the implementation was in a single
setting with a small sample size so it may not be representative of the larger population. Second,
the poor attendance at the staff meeting led to a smaller sample size than originally expected.
The results from the survey were self-reported, possibly leading to skewed results. Third, the
project time frame only took place during a 5-month period, so it did not allow for re-testing with
the surveys at a later date.
Recommendations for Practice
The addition of an evidence based educational intervention increased the overall Sepsis
5-piece composite scores, and therefore bundle compliance. Additional educational sessions for
nursing staff and providers focusing on the sepsis bundle should be added to yearly competencies
to continue to provide repeated exposure of the information to increase expertise.
Recommendations for Future Practice
The ICU is not the only unit with the potential to diagnose sepsis. Future study could
implement the education hospital wide for a larger sample size. In order to determine knowledge
retention, the data collection period needs to be for a larger period of time. This study did not
evaluate barriers to sepsis bundle compliance. Barriers could be assessed by a survey or
questionnaire sent to the staff nurses. Addressing the barriers to bundle compliance could
potentially increase compliance.
Conclusion
Patients in the ICU can develop sepsis rapidly and become very sick in little to no time.
Having protocols and treatment bundles in place does nothing if the healthcare providers are not
fully knowledgeable at implementing them. The consequences associated with sepsis include
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increased mortality, excess length of stay, and cost associated with treatment. The rapid
diagnosis and treatment of sepsis is crucial for a patient to have a good outcome. To increase
knowledge and sepsis bundle compliance, healthcare staff implementing this treatment need
thorough education to be better prepared and equipped to do such.
This study implemented an evidence-based educational intervention on the sepsis bundle
for nursing staff and providers in an ICU in a large tertiary hospital and compared the bundle
compliance two months pre-intervention and post-intervention. There was a statistically
significant increase in bundle compliance after the educational session (p=<.006). Future studies
should include other units in the hospital, increasing sample size, increasing the statistical power.
The barriers responsible for non-compliance need to be discovered in order to determine a
solution for the problem. Further research should focus on why metrics of the sepsis bundle are
not feasible for healthcare providers.
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(APPENDIX A)

Sepsis Bundle from Surviving Sepsis Campaign
TO BE COMPLETED WITHIN 3 HOURS:

1) Measure lactate level

2) Obtain blood cultures prior to administration of antibiotics

3) Administer broad spectrum antibiotics

4) Administer 30 ml/kg crystalloid for hypotension or lactate ≥4mmol/L
TO BE COMPLETED WITHIN 6 HOURS:

5) Apply vasopressors (for hypotension that does not respond to initial fluid resuscitation) to
maintain a mean arterial pressure (MAP) ≥65 mm Hg

6) In the event of persistent arterial hypotension despite volume resuscitation (septic shock) or
initial lactate ≥4 mmol/L (36 mg/dL):
- Measure central venous pressure (CVP)*
- Measure central venous oxygen saturation (ScvO2)* 7) Re-measure lactate if initial lactate was
elevated*
*Targets for quantitative resuscitation included in the guidelines are CVP of ≥8 mm Hg; ScvO2
of ≥70%, and normalization of lactate.
Surviving Sepsis Campaign (2016)
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(APPENDIX B)
Pre-and Post-test

1. What are the four interventions that must be completed within the first three hours after sepsis
or septic shock have been diagnosed?
a. Fluid bolus, maintenance IV fluids, broad spectrum antibiotics, physician exam
b. Fluid bolus, Blood cultures, Lactate measurement, Broad spectrum antibiotics
c. Central venous line, blood cultures, lactate, fluid bolus
d. Vital signs, IV placement, blood cultures, broad spectrum antibiotics

2. Per the Surviving Sepsis Campaign, the bundle time clock starts:
a. When the physician places the orders
b. When I notify the physician that the patient has met SIRS criteria
c. When the blood is obtained by the phlebotomist 43
d. When the patient has met SIRS criteria

3. In sepsis care, a fluid bolus of Normal Saline 30 ml/kg should be administered IV over:

a. 30 minutes
b. 1 hour
c. 2 hours
d. 3 hours

4. The 30ml/kg fluid bolus must have a stop time documented in EPIC to meet bundle
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compliance.
a. True
b. False

5. After the first lactate has been drawn, when do you draw the repeat?
a. 2 hours
b. 8 hours
c. 6 hours
d. the first 24 hours

6. How long do you have to complete the sepsis bundle?
a. 3 hours
b. 12 hours
c. 6 hours
d. the first 24 hours

7. Sepsis is an overwhelming response to an infection resulting in an accumulation of lactic acid
and inflammatory mediators in the blood causing tissue and organ damage.
a. True
b. False
8. Sepsis mortality increases by ____% every hour that it goes untreated.
a. 5%
b. 6%

SEPSIS BUNDLE COMPLIANCE
c. 7%
d. 8%
9. Two blood pressures must be documented after administration of the fluid bolus.
a. True
b. False
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Slides for educational Session
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Systemic Inflammatory Response Syndrome (SIRS) Criteria (Requires 2 or more criteria.)
o Fever of more than 38°C (100.4°F) or less than 36°C (96.8°F)
o Heart rate of more than 90 beats per minute
o Respiratory rate of more than 20 breaths per minute or arterial carbon dioxide tension
(PaCO2) of less than 32mm Hg
o Abnormal white blood cell count (>12,000/μL or < 4,000/μL or >10% immature [band]
forms)

Sepsis
o 2 or more SIRS criteria plus a known or suspected infection Severe Sepsis Criteria
o Lactic acidosis
o SBP drop of >40 mmHg of normal
Septic Shock Criteria
o Severe Sepsis with hypotension despite adequate fluid resuscitation

Surviving Sepsis Campaign (2016)
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Electronic Sepsis Advisory
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NURSE Sepsis Screening Tool
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Provider Education
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Table 1. Sepsis Bundle Compliance Data Collection Sheet
Example

Month 1

Month 2

Initial Lactic
Acid
Blood
Cultures

60%

82.3%

30%

Bolus Admin
Antibiotic
Admin
Repeat Lactic
Acid
Composite
Score

Education

Month 3

Month 4

87.10%

88.89%

92.86

82.35%

93.55%

100%

100%

70%

70%

58.33%

85.71%

55.56%

60%

88.24%

83.87%

88.89%

100%

40%

90.91%

75%

100%

100%

80%

83.33%

83.47%

92.96%

91.53%

Table 2. Pre-and Post-Survey Scores
Pre-test

Post-test

73.5

100

Median

77

100

Range

56

23

Mean

Table 3. Sepsis Bundle Metric P values
Metric
Initial Lactic Acid
Blood Cultures
Bolus Administration
Antibiotic Administration
Repeat Lactic Acid
Composite Score

P Value
p=<0.18
p=<0.16
p=<0.72
p=<0.29
p=<0.16
p=<0.006
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Figure 1. Pre-and Post-Education Survey Scores

Figure 2. Sepsis 5-Piece Composite Scores
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